Abstract-The unified species concept and a criterion of limited homogenizing gene flow as evidenced by genetic and morphological markers were applied to species delimitation within Navarretia sinistra . Concordant patterns of variation diagnose two morphologically cryptic species. As a consequence, the basionym Gilia linearifolia is here lectotypified and re-established for this long neglected epithet. Navarretia linearifolia shows strong differentiation from N. sinistra in allozyme data and DNA sequences from chloroplast regions, nrDNA, and introns of the low copy nuclear genes idhA , idhB , and g3pdh . In macroscopic features, N. linearifolia differs from N. sinistra primarily in tendencies, rather than absolute differences. Two finer-scale features are diagnostic: pollen sexine sculpturing and mature seed color. The combination Navarretia linearifolia subsp. pinnatisecta is made for the large flowered populations of this species geographically restricted to the NW region of the California floristic province. The smaller flowered N. linearifolia subsp. linearifolia extends from California to Washington, with a more westwardly distribution compared to N. sinistra , which ranges east into Idaho, Utah, and Colorado.
Estimates of taxon diversity within genera may depart from biological reality for several reasons. Taxon concepts at both generic and species levels may vary by taxonomist. Some species that can be identified readily may have escaped recognition or acceptance by workers because diagnostic features were overlooked. And, conversely, some named species may be based on the inflation of a novel feature that lacks taxonomic relevance. Additionally, some species may be truly cryptic, with substantial genetic change masked behind indistinguishable or nearly identical external morphologies. These scenarios are not necessarily discrete or mutually exclusive. Differences in taxon concepts often stem from differences in opinion regarding diagnostic features, and many cryptic species complexes dissolve upon discovery of diagnostic characters for distinguishing each species. Regardless of the reason, species circumscriptions that reflect biological reality are important not only for accurate assessments of taxon diversity, but also for conservation planning and studies of character evolution, intraspecific phylogeography, and so forth.
As hypotheses, species circumscriptions are testable and a variety of means for assessing and delimiting species boundaries exist (e.g. Marshall 2003 , 2004 ; Wiens and Penkrot 2002 ) . Criteria that directly or indirectly assess homogenizing geneflow are particularly useful in distinguishing biological breaks between sibling or cryptic species; that is, among evolutionarily separate lineages not easily distinguished morphologically because their diagnosis requires methods beyond, as Cronquist (1988) stated when discussing criteria for species recognition, "ordinary means." Certain taxa now in Navarretia but circumscribed as Gilia section Kelloggia by Day (1993a) have been confused in a manner consistent with their designation as a cryptic species complex. Grant and Grant (1954) constructed a taxon concept for Gilia capillaris Kellogg that recognized this species as variable in several respects. Day (1993a) noted vegetative, calyx, and pollen differences in G. capillaris as thus circumscribed and segregated the previously established Gilia sinistra M. E. Jones as a distinct species. Day's observations untangled much of the long history of confusion regarding these two species whose morphological similarities are most striking when considered in light of DNA-based phylogenies that indicate they do not form a monophyletic group exclusive of species of the vegetatively distinct genus Navarretia ( Johnson et al. 1994 ; Porter and Johnson 2000 ) . An iterative series of investigations within these taxa has revealed an even more striking instance of cryptic diversity. This work, in conjunction with a thorough review of nomenclature indicates that, like Gilia sinistra hidden by synonymy in G. capillaris , the long neglected name G. linearifolia Howell should be reestablished (as Navarretia linearifolia (Howell) L. A. Johnson) for material recently considered conspecific with Gilia sinistra/ Navarretia sinistra (M. E. Jones) L. A. Johnson ( Day 1993a , b ; Grant and Day 1998 ; Porter and Johnson 2000 ) .
Here, a variety of data used to address species limits in this cryptic complex of nonspiny Navarrretia are presented. To facilitate communication, the nomenclature proposed herein ( Table 1 ) is used hereafter, except when discussing names in their historical context. A key to the species of nonspiny navarretias is also provided.
Materials and Methods
The unified species concept ( de Queiroz 2007 ), which equates species to segments of separately evolving metapopulation lineages, was used as the basis of species delimitation. Indirect inferences of gene flow were used as a criterion for recognizing such lineages under the premise that, for sexually reproducing species, gene flow will homogenize populations within a metapopulation lineage, whereas the absence of gene flow ultimately will lead to divergence between distinct metapopulation lineages in molecular characters, morphological characters, or both. Allozymes, DNA sequence variation, and morphology were used to assess divergence between N. linearifolia and N. sinistra as circumscribed here against the alternative hypothesis that these two entities compose a single species as treated prior to this study.
Allozyme Data-Allozyme variation was surveyed from 30 individuals per population from 10 populations of N. linearifolia , two populations of N. sinistra , and four populations of N. capillaris (included for comparison; Appendix 1). Uneven numbers of populations for each of the two putative species, Navarretia linearifolia and Navarretia sinistra, were surveyed because populations were sampled before cryptic diversity was suspected. Seven enzymes (10 putative loci) were scored reliably from assays conducted on 11% starch gels using buffer systems as follows. Buffer 6: pgi-1 and pgi-2 ; buffer 8-: aat-1 , aat-2 , tpi-1 , and tpi-2 ; buffer 11: idh ; buffer 11+: g3pd ; buffer M: 6pgd-1 , and 6pgd-2 (buffers 6, 11, and M from Soltis et al. 1983 ; 8-and 11 + from Haufler 1985 ) . Two control individuals were included on each gel and a summary gel of two individuals from each population was also run to ensure accuracy of allelic scoring.
Allozyme Analysis-Genodive 2.0b15 ( Meirmans and van Tienderen 2004 ) was used to perform several analyses based on allelic diversity. An analysis of molecular variance (AMOVA; Excoffier et al. 1992 ; Michalakis and Excoffier 1996 ) was performed using an infinite allele model with hierarchal nestings of individuals, populations, and species, both with and without Navarretia capillaris included. Nei's genetic distance (N; Nei 1978 ) was also calculated pairwise between populations with the resulting distance matrix imported into PAUP* 4.0b10 ( Swofford 2002 ) , which was used to construct an UPGMA cluster phenogram from the distance matrix. GenoDive was also used to conduct a principal components analysis (PCA) based on the covariance matrix of population allele frequencies. The UPGMA phenogram and PCA graph were examined for the presence of a single cluster with the two putative species interspersed, or two well differentiated population clusters; the latter pattern is compatible with a hypothesis of a barrier to homogenizing gene flow (and, by extension, the existence of two species), whereas as the former pattern would fail to support such a hypothesis.
DNA Sequence Data-DNA was isolated and specific gene sequences obtained for the chloroplast trnL-trnL-trnF ( Taberlet et al. 1991 ) , trnS-G ( Hamilton 1999 ) , and trnG-G ( Shaw et al. 2005 ) regions, the nuclear ITS region ( White et al. 1990 ) , and partial sequences of the nuclear idhA , idhB ( Johnson and Johnson 2006 ) , and g3pdh ( Strand et al. 1997 ) genes using primers published in these references. For all genes, the PCR profile consisted of 3 min at 95°C, followed by 30 cycles of 1 min at 94°C, 1 min at 52°C, and 1 min at 72°C, followed by 72°C for 8 min. Amplification products were sequenced directly following cleanup for the chloroplast, ITS, and, for most individuals, also the low copy nuclear genes. Amplification products from three individuals were cloned for idhA and g3pdh using Topo TA kits (Invitrogen Corp, Carlsbad, California) and 3 -5 colonies sequenced primarily as an exploratory exercise; in no case did recovered alleles vary by more than 2 -4 nucleotides over the length of the sequence and the consensus sequence was used in the data matrix. For all genes, both DNA strands were cycle sequenced (BigDye v.3, Applied Biosystems, Foster City, California) and electrophoresed on an AB 3730xl automated sequencer at Brigham Young University. For nrDNA ITS and the trnL-trnLtrnF regions, individuals from ca. 40 populations were initially screened to understand relationships among genotypes, geography, and phenotypes. Given consistent correspondence between major ITS and cpDNA grouping from this initial screening, individuals from sixteen populations each of N. linearifolia and N. sinistra were sampled from across their geographic distributions and sequenced for all cpDNA regions (Appendix 1). A subset of eight populations of each taxon were also surveyed for idhA , and four populations of each were surveyed for idhB and g3pdh . Individuals from two to five populations of Navarretia capillaris were also sequenced, depending on the DNA region, for comparison (Appendix 1). Individuals of N. linearifolia from one population are apparently divergent at the annealing site for one primer in the chloroplast trnGtrnG region, and we were unable to obtain this sequence from this single population.
DNA Sequence Analysis-Sequences were assembled into five primary matrices (ITS, cpDNA, idhA , idhB, and g3pdh ) and aligned by eye using Se-Al ( Rambaut 1996 ) . Matrices (TreeBASE accession number S2646) were analyzed with PAUP* using parsimony as the criterion with 100 replications of random addition, TBR branch swapping, and amb-selected for collapsing zero length branches. Indels were not scored as additional characters in these analyses to assess divergence based on nucleotide substitutions alone. Indels unique to each putative species were identified during the alignment phase of each matrix, however, and these were mapped a posteriori. Resulting phylograms were rooted for presentation purposes only by designating N. capillaris as a monophyletic sister to the remaining sequences.
Following Brower (1999) , all members of a species should form a contiguous group on an unrooted network separated from other groups by a single branch along which fixed character-state changes (e.g. nucleotide substitutions or indels) can be inferred. The significance of exclusivity was tested by searching for trees incompatible with a constraint tree with forced exclusivity (i.e. reciprocal monophyly) for N. linearifolia and N. sinistra . The shortest trees incompatible with this constraint were compared with the shortest unconstrained trees for each data set using Templeton's (1983) application of the Wilcoxon signed-rank test.
Morphological Data-Observations were made from the field, extensive new collections housed at BRY, a limited number of common garden plants grown from seed, and over 400 herbarium sheets from BRY, CAS, CIC, GH, JEPS, NY, ORE, POM, RENO, RICKS, RM, RSA, SRP, UC, US, UT, UTC, and WS).
Character surveys covered quantitative and qualitative vegetative and reproductive features. Most observations were made from dried, pressed material but floral features were examined after first rehydrating flowers in Pohl's solution ( Pohl 1965 ) . Leaves were measured with a digital caliper, and other features measured from digital images taken with an Olympus SZX-12 dissecting microscope using Image-Pro Plus (Media Cybernetics Inc., Bethesda, Maryland) or MicroSuite Five Basic Edition software (Olympus Soft Imaging Solutions Corp., Lakewood, Colorado). Seed color was determined by comparison of mature seeds under a variety of lighting conditions directly on color standard swatches ( Munsell color company 1948 ). Pollen sexine sculpting was examined on both untreated and acetolized pollen grains and compared with micrographs and descriptions of other pollen grains ( Buchner and Weber 2000 ) . Both pollen and seeds were coated with 60% palladium and 40% gold prior to examination under an electron microscope at BYU or Ranch Santa Ana Botanic Garden.
Morphological Analysis-Morphological comparisons centered on discovering features that could distinguish N. linearifolia from N. sinistra in the context of specimen aggregation analysis (SAA; Snow et al. 2003 ; see also Davis and Nixon 1992 ; Wiens and Servedio 2000 ) rather than statistically describing the range of variation in each species across the all characters examined. For individual qualitative characters, t tests for assessing the null-hypothesis of nonsignificance between sample means and box plots for visualizing ranges of variation were used were as exploratory devices (ProStat vs. 5; Poly Software International, Pearl River, New York). When it became evident that a feature was not useful diagnostically, it was eliminated from further consideration. Some features, such as quantitative leaf measurements and presence of upper leaf lobes, were surveyed widely but eliminated as too variable to be informative. Other features, such as pollen morphology and mature seed characteristics, were surveyed from a narrower pool of individuals while endeavoring to maintain wide geographic coverage.
Recognition of morphological groups that correspond to groups also defined by allozyme and DNA data provides strong corroborating evidence for the delimitation of evolutionarily independent metapopulation lineages.
Results
Allozyme Data-The 10 allozyme loci surveyed revealed a total of 21 alleles. GPD, PGI-1, PGD-2, and TPI-2 were monomorphic whereas PGD-2 and PGI-2 had the highest number of alleles per locus with 4 and 5, respectively. The two Day (1993a , b ) . The placement of these species in Allophyllum by Grant and Day (1998) and Navarretia by Porter and Johnson is not detailed because those treatments are essentially nomenclatural variations of Day (1993a, b ) . Additional notes about equivalency and the taxon concepts of these authors are found in the taxonomic treatment section of this paper. Brand 1907 Grant and Grant 1954 Day 1993a 1a ) and by the PCA analysis of the covariance of population allele frequencies ( Fig. 1b ) . Navarretia sinistra shows greater genetic differentiation from N. linearifolia (> 40%) than does the outgroup species, N. capillaris (12-22%). DNA Sequence Data-For all DNA regions, maximum parsimony analyses recovered trees ( Table 2 ) that place N. linearifolia and N. sinistra in exclusive groups with considerable reconstructed (ACCTRANS) base substitutions separating the two groups ( Fig. 2 ) . Shortest trees that did not recover N. linearifolia and N. sinistra as reciprocally exclusive were significantly longer than the shortest unconstrained trees for all DNA regions ( Table 2 ). Additional fixed character differences, in the form of indels unique to N. linearifolia or N. sinistra , were also observed ( Fig. 2 ) .
Morphological Data-Few morphological features discriminate unambiguously between N. linearifolia and N. sinistra . Variation in the angle of divergence of the pedicel from the stem, and the number of anastomoses per flower ( Fig. 3 ) showed significant differences between their means but with overlapping ranges of variation ( Fig. 4 ) . Pollen sexine sculpturing ( Fig. 3 ) and mature seed color are diagnostic and corresponded with the groupings recovered via molecular data in all observations.
Discussion
Distinguishing between the kind of entities species are and the criteria applied for diagnoses provides a framework for delimiting species empirically ( de Quieroz 1998 ( de Quieroz , 2007 Sites and Marshall 2004 ) . As illustrated by de Quieroz, evolution does not occur simultaneously with respect to recognition criteria that form the heart of competing species concepts. Thus, while reciprocal exclusivity (or monophyly on a rooted tree) across many loci provides evidence for species limits ( Baum and Shaw 1995 ) , evolutionarily distinct metapopulations at a different stage of speciation may show incomplete lineage sorting at one or more loci ( Doyle 1995 ; Knowles and Carstens 2007 ) . Likewise, examples of strong morphological differentiation between species without much genetic differentiation are known (e.g. Witter and Carr 1988 ; Soltis et al. 1996 ) , as are examples of strong genetic differentiation without obvious morphological divergence (e.g. Odrzykoski and Szweykowski 1991 ) . Correspondence across multiple data types and recognition criteria provides increasing confidence in the delimitation of species boundaries.
Navarretia sinistra as heretofore circumscribed comprises two evolutionarily independent metapopulation lineages that show strong molecular differentiation, but relatively weak morphological differentiation. These lineages are here Table 2 . Descriptors of the DNA sequence data matrices and the maximum parsimony trees resulting from analyses of these data. "STDE" = shortest tree(s) destroying exclusivity; P STDE = probability that the STDE and the unconstrained shortest trees are supported similarly by the data based on the Wilcoxon signed rank test ( Templeton 1983 Cryptic species may be defined, following Mayr's (1942 Mayr's ( , 1963 ) discussion of sibling species, as "morphologically similar or identical natural populations that are reproductively isolated" (see also Gornall 1997 ) . The taxonomic literature is replete with studies involving the decrypting of cryptic diversity; new species described from material collected for many years and identified as one species or another before being differentiated and formally recognized. Recent examples of this in the phlox family include Phlox pattersonii Prather ( Prather 1994 In contrast, here, molecular data provided the impetus for a reconsideration of morphology: unexpected molecular variation in two populations from Oregon relative to populations sampled elsewhere in Oregon, Washington, and California led to even more widespread geographic sampling, morphological scrutiny, and a thorough review of nomenclature.
The degree of crypsis between N. linearifolia and N. sinistra is unusual ( Fig. 3 ; see also representative herbarium sheets BRY0605435-BRY0605469 and BRY0605669-BRY0605672, at http://lib.byu.edu/sites/scholarsarchive/life-sciences/ s-l-welsh-herbarium-bry/ ), particularly in light of phylogenetic analyses that place these species in disparate parts of Navarretia (Johnson, in prep ). Day's close scrutiny of this material in the 1980s (culminating in Day 1993a ), while working to segregate Gilia sinistra subsp. sinistra from G. capillaris (and G. sinistra subsp. pinnatisecta from G. leptalea ) resulted in no hints, published or on annotation labels, that she suspected G. sinistra subsp. sinistra was anything other than a single taxon. Both N. linearifolia and N. sinistra are diploid annuals with an upright habit, leafy throughout, and equally glandular with structurally similar stipitate glands. Navarretia sinistra tends to be taller with a longer, straighter primary axis with branches departing at narrow angles, whereas the primary axis in N. linearifolia subsp. linearifolia can be more difficult to follow above the bases because branches are often divergent. This pattern extends to the pedicels that generally depart at a narrower angle from the stem in N. sinistra than do the pedicels in N. linearifolia ( Figs. 3 , 4 ) . The wider angle of pedicel divergence in N. linearifolia often leads to the pedicel bending to form a "sideways J" that presents the flower in a nearly vertical orientation. Leaves in both species are lanceolate and may be palmatifid above, but may also be entire throughout in both species. Flowers in both species are similar in size, shape, color, stamen insertion, style length, and so forth, but the three veins entering each corolla lobe usually remain free from each other in N. sinistra, whereas they usually branch and form anastomoses in N. linearifolia ( Figs. 3 , 4 ) . After reviewing hundreds of herbarium sheets and hundreds of plants from recent collections with known genetic identities, a gestalt formed by the angle of stem and pedicel divergence is useful for identification in many, but not all, cases.
As with all generalizations, the difficulty with the comparisons above is that they do not adequately describe the range of variation within either species ( Fig. 4 ) . Plants of the larger flowered N. linearifolia subsp. pinnatisecta often have a well defined, straighter central axis, are often larger in stature, and may lack strongly curved pedicles. Curved pedicels may be wanting on individual plants in any population of N. linearifolia subsp. linearifolia , but tend to be present on some or most plants and have been observed on even few flowered plants of only 3 or 4 inches in height. Likely based on moisture availability, both species are found in nature in small-stature forms and, in the greenhouse, both can grow to equally large statures. Even the pinnatifid lower leaves more characteristic of N. linearifolia subsp. pinnatisecta were produced on some plants of N. linearifolia subsp. linearifolia and N. sinistra in the greenhouse. Plants of N. linearifolia subsp. linearifolia from Humbolt county, California, also tend to have shorter, straighter pedicels like N. sinistra , though they also tend to be leafier above with small clusters of immature flowers at the tips that disappear during maturation and elongation of internodes. This pattern of infraspecific variation in larger-scale morphological features that equals or exceeds the interspecific variation between N. linearifolia and N. sinistra has contributed to the prior lack of taxonomic recognition for these genetically well-differentiated species.
An important finding for morphological diagnoses was the observation of two superficially similar, yet structurally unique pollen grain morphologies that consistently corresponded to the genetic grouping we recognize now as species. Navarretia linearifolia has a eutectate pollen sexine that is perforate-foveolate, similar to that observed in Lavandula angustifolia Mill. ( Fig. 3C ; see Buchner and Weber 2000 for L. angustifolia ). In contrast, N. sinistra has a semitectate pollen sexine that is microreticulate and closely resembles that observed in Dapne cneorum L. ( Fig. 3H ; see Buchner and Weber 2000 for D. cneorum ) . This diagnostic morphological character allowed us to survey type specimens and confidently assign proper nomenclature to the two genetic groups. This was particularly helpful with N. linearifolia . The specimen available to serve as the type of this name is over 100 yr old and in an early developmental stage such that assigning a correct determination on gross morphology alone was difficult. The determination based on pollen morphology is consistent with the pollen morphology and known genetic make up of other specimens from the same area. Mature seed coloration also appears to be diagnostic, with the caveat that immature seeds may be lighter in both species and thus identification on this feature alone may be tenuous.
The data presented here provide indirect evidence of breeding barriers between N . linearifolia and N. sinistra . A few attempts to cross flowers in the greenhouse between two populations each of N. linearifolia subsp. linearifolia and N. sinistra failed to produce seed but, lacking experimental design, we consider this effort anecdotal. However, a survey of individuals of both species sampled at a site where they were also collected together over 50 yr ago ( Ochoco population ( N. sinistra ) and one Steens population (N. linearifolia ) in the allozyme survey, did we find any evidence of hybridization or introgression within the sampled individuals.
Navarretia linearifolia and N. sinistra differ in no obvious ecological requirements. They inhabit similar sites and, as noted above, co-occur in at least one location where they flower simultaneously. Both subspecies of N. linearifolia can occur on serpentine soils, but are found on nonserpentine soils as well. Navarretia linearifolia ranges westwardly, from central California and the western edge of Nevada north into Oregon and Washington. Navarretia sinistra overlaps this range in Washington, Oregon, Northern California, and Nevada, then eastward into Idaho and with isolated populations in Utah and Colorado ( Fig. 5 ) .
The following key and taxonomic treatment includes all four species of nonspiny navarretia because their similar morphologies and long historical association in formal taxonomies make it useful to do so. These species do not, however, form a monophyletic group and the group is not accorded formal taxonomic recognition here. Key to Non-Spiny Species of NAVARRETIA Notes-Considered a synonym for G. capillaris by most workers, G. linearifolia has not been recognized as a distinct taxon beyond its original publication. This is likely, in part, because the protologue is ambiguous regarding specimens upon which to base the name and an effort to lectotypify the name has not been made previously despite several annotations on the Howell specimen at ORE that indicate this specimen may serve as the type. Both Abrams (1951) and Grant and Grant (1954) cite the year of publication for G. linearifolia as 1903 (the year the final pages of Howell's work were published) rather than 1901 (the year the fascicle containing this species was published; Howell 1901 ). Other works with generally extensive synonomy, such as Munz (1959) and Cronquist (1984) , omit the name entirely. In reestablishing G. sinistra , Day (1993a) provided no synonomy. It is unclear whether this is because she considered G. linearifolia synonymous with G. capillaris (in which case there were no synonyms for G. sinistra ) or because she elected not to list synonyms even though she considered G. linearifolia synonymous with G. sinistra and considered G. sinistra to have priority (following the mistaken date of publication of G. linearifolia from her earlier publication, Grant and Grant 1954 ) . As lectotypified here, G. linearifolia clearly falls into Day's taxon concept for G. sinistra .
The ORE specimen was selected as lectotype because it is consistent with the protologue and was certainly in the possession of Howell at the time his Flora of Northwest America was published (Howell's personal collection was eventually purchased by ORE). Though this is the only Howell specimen we could locate with this location and date, it is also possible that the ORE sheet is from the same collection by Howell that yielded four additional specimens now housed at GH, NY, US, and WTC (note that none of the sheets have any handwriting of Howell's on them). These latter specimens, also consistent with the protologue, are labeled "June 1884, Waldo, Oregon", two years and a month earlier and a more specific location than the label on the specified lectotype. That all four specimens are from a single collection is possible (and even likely) despite the differences in the label between the ORE and the other three sheets (see online supplemental data for personal correspondence with K. Chambers, ORE, that contributed to the following line of reasoning). Howell often sent plants to others for identification, including Asa Gray ( Ornduff 2008 ) . The GH collection is annotated in Gray's handwriting, " Gilia capillaris forma rigidula " on a "Syn. Fl. of N. Am. Ed. 2" label, with "new var. rigidula ," also in Gray's handwriting written to the left. The ORE specimen is similarly labeled " Gilia capillaris var. rigidiuscula Gr." Importantly, both sheets include a number "203" that links the two specimens. Howell did not keep a numbering series for his collections, but likely numbered plants sent unlabeled to Gray to keep track of the determinations he received back, thus, the number 203 links the two specimens and suggests they are from a single collection. The information received back from Gray was used as the basis for the ORE label given Gray's subspecific epithet was never published. The ORE sheet's label is written in the hand of Louis Henderson, a close friend and associate of Howell's and later curator of ORE. Why Henderson labeled the ORE specimen, and not Howell, is unclear, but opens the possibility for an error in transcribing the information (or, alternatively, for correcting an earlier error in date). Also, all four sheets are at a similar state of phenology (though the NY specimens are smaller plants). As stated previously, Gray never published this new variety and Howell did not recognize it in his flora. Instead, Howell recognized a new species (which he favored over varieties; Ornduff 2008 ) likely based on the same material: G. linearifolia , but he apparently did not annotate the specimen now at ORE to reflect this change. Brand (1907) n = 9; , n = ca. 9; A. , diploid, n = 9 or n > 9; A. Day, M. Williams, ; n = 11. Aneuploidy has not been further investigated, but intraspecific aneuploidy is known to occur in Allophyllum , a near relative.
